
benzoquinone [3]. 

The two a romat i c  protons  (7.46 and 7.52 ppm) can belongonly to a symmet r i ca l l y  disubsti tuted furan 
ring. Thus,  on the basis of the spec t ra l  cha rac te r i s t i c s  and resu l t s  of alkaline hydrolys is  the pigment isolated 
may be assigned the s t ruc tu re  (I) 

L] 15 

3 \CHq 

However,  additional information is nece s sa ry  to confirm the posit ions of the substi tuents in the furan 
ring. 
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C O U M A R I N S  AND E S T E R S  O F  F e r u l a  f o l i o s a  
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We have shown the p re sence  of four substances revea led  by the diazo reagen t ,  with Rf  0.1, 0.21, 0.42, 
and 0.5 (chloroform system) in the roots  of Feru la  foliosa Lipsky collected in the Fergana  range in the val ley 
of the r i v e r  Arslanbob by chromatography on Silufol. By column chromatography on KSK si l ica gel with elution 
by h e x a n e - e t h y l  aceta te  we isolated two substances of coumarin nature .  Substance (I) C24H3004 (M + 380), 
mp 191-192°C, Rf 0.42. IR spectrum: vmax 1710 (C----~O), 1725 (C--O of an a-pyrone) ,  1615, 1560, 1515 cm -1 
(aromatic nucleus). Substance (II), C24H3204 (M + 382), mp 141-142°C Rf 0.21. IR spectrum, ~max, cm-t: 
3400-3600 (hydroxy group), 1715 (C ~ O of an ~-pyrone), 1615, 1565, 1515 (aromatic nucleus). 

l 
The PMR spectrum of (1) had signals at 0.75 and 1'.07 ppm (s, 3H, 2-C-CH3) , 0.90 and 1.02 ppm (d, 3H 

H 
! 

each, J= 7.5 Hz, 2-C-CH3) , and 3.75 ppm (s, 2H, Ar-O-CH2). The signals of five protons of a 7-hydroxy- 
l 

substituted coumarin nucleus were observed in the 6.20-7.57 ppm region. 

The PMR spectrum of (If) differed from that of (1) by the fact that it contained the signal of a hemihydroxy- 
lic proton with its center at 3.40 ppm (br. m, 1H) and the signals of the methyl groups were shifted. A compar- 
ison of the physicochemical constants and spectral (IR, NMR) characteristics showed that substance (1) was 
kamolone and (If) was kamolol [1, 2]. 

In the roots of F. ferganensis Lipsky collected in the flowering period in the same locations as F. foliosa 
we found three substances with Rf 0.35, 0.45, and 0.5 [petroleum ether-ethyl acetate (3 : 1) system], revealed 
by vanillin in sulfiric acid. Separation on a column of KSK silica gel yielded two esters: substance (1), 
C23H~205 (M + 388), 141-142°C, [~]D 20 --97.0 ° (c 1.2; chloroform), Rf 0.45; and substance (If) C22H3004 (M + 385), 
mp 190-191°C, [~]D 20 -91.7 ° (c 1.2; chloroform), Rf 0.5. Hydrolysis by heating with a 5% aqueous solution of 
caustic potash led to the saponification of both substances with the formation of the same sesquiterpene diol 
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having the composi t ion of C15H2602, mp 135-137°C, [a]D 20 - 6 5  ° (c 1.0; ethanol), identical  with the angrendiol  
desc r ibed  p rev ious ly  [3-5]. The acid f rac t ions  of the hydro lyza tes  of (I) and (II) yielded vani l l ic  and p - h y d r o x y -  
benzoic  acids ,  r e spec t ive ly .  

Thus,  subs tance  (I) is  chimganidin [4] and (II) is  ferol in  [5] which has been isolated p rev ious ly  f rom 
other spec ies  of Fe ru la  [6]. The identi t ies  of the subs tances  were  a lso  conf i rmed by compar ing  the i r  IR 
spec t r a  and by d i rec t  mixed mel t ing points with authentic samples .  
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F L A V O N O I D S  O F  V e r o n i c a  s p i c a t a  

N.  F .  G u s e v ,  G.  A .  G l u m o v ,  
N.  M.  G u s e v a ,  a n d  S. Vo T e s l o v  

UDC 547.972 

We have inves t igated the epigeal  pa r t  of Veron ica  sp ica ta  L. (spiked speedwell) ,  family  Scrophular iaceae  
Lindl. col lected in the flowering per iod in the Kungur sko -Krasnouf imsk  fo r e s t - s t eppe  zone of P r e d u r a l ' .  

By two-d imens iona l  paper  ch romatography  using s tandard color reac t ions ,  16 subs tances  of flavonoid 
nature  were  detected in the plant.  Four  subs tances  of flavonoid nature  were  isolated f r o m  a methanol ic  ex t r ac t  
of spiked speedwell  by adsorpt ion  chromatography  on a polyamide  sorbent  and by a p r e p a r a t i v e  method.  F r o m  
the color  of  the spots  on the ch roma tog ram,  and the  r e su l t s  of quali tat ive reac t ions  (Bryan t ' s  test)  i t  was 
es tab l i shed  that  the subs tances  isolated belonged to the flavone group of compounds,  two of them being of 
g lycosidic  nature and two being aglycones .  

Substance (I) fo rmed  a yel low powder with mp 256-258°C. The UV spec t rum [ k m a  x (in ethanol) 350, 167, 
255 nm] and the spec t r a  of the substance  with ionizing and complex- fo rming  addit ives we re  ident ical  with those 
of eynaros ide  [1, 3, 4]. 

On the bas i s  of the r e su l t s  of spec t ra l ,  chromatographic ,  and o ther  invest igat ions the glycoside isola ted 
was identified as cynaros ide  (luteolin 7-O-~-D-glucos ide)  and its aglycone as luteolin ( 3 ' , 4 ' , 5 , 7 - t e t r ahyd roxy -  
flavone) [1-4]. 

Substance (II) was  identified as  luteolin [1, 2, 3, 4]. 

Substance d id  fo rmed  a light yel low crys ta l l ine  powder with mp above 300-304°C. UV spec t rum,  k m a x  
(in ethanol) 336, 270 nm. Acid hydro lys i s  gave an aglycone with mp 346-348°C which was identified as  apigenin. 
Glucuronic acid was found in the hydrolyzate .  The r e su l t s  of UV spec t roscopy  showed that  the glucuronic  acid 
was  p re sen t  in position 7 of the apigenin [4]. The acetyl  der iva t ive  of the substance had mp 183-185°C, which 
cor responded  to apigenin ace ta te  [5]. 

F rom the r e su l t s  of ch romatograph ic  and spec t r a l  invest igat ions in the UV region with ionizing and 
complex- fo rming  reagen t s  [1, 3] and f rom the absence  of depress ions  of the mel t ing points of m ix tu r e s  with 
authentic s amples ,  the glycoside isolated and its aglycone were  identified as apigenin 7-f l -D-glucuronide and 
apigenin (4 ' ,5 ,7- t r ihydroxyf lavone) ,  r espec t ive ly .  
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